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Electronlemusicallnstrument 



(§) An electronic musical Instrument wiierein a function 
for automatically detecting the musical performance mode 
is provided by tiie condition of a hand keyboard, a foot 
keyboard, a chord type specifying circuit for one finger 
use. etc. to simplify the operation for causing the chord to 
be stored. 
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* ELECTRONIC MUSICAL INSTRUMENT 

■ 

The present invention relates to an electronic 
musical instrument and, more particularly, a chord storing 
apparatus to be eii5)loYed in the instrument which is able 
to simplify an operation of causing a chord to be 
stored • 

According to the chord storing apparatus of 
the conventional electronic musical instrument, to cause 
the chord to be stored, a record button was depressed 
to put a chord storing apparatus into a record condition, 
a method of determining a chord was selected by a musical 
performance mode specifying button, a chord was determined 
through depression of the keyboard or the like in 
accordance with the musical performance mode, and the 
inputting operation of the chord length specification 

■ 

for deteimining the length of the chord was required to 
be performed. The musical performance mode specification 
button means a button for determining a musical perform- 
ance mode such as an one finger mode, which is a musical 
performing method of determining a chord through 
depression of one key of the keyborad, a finger mode, 
which is a musical performing method of detexnnining a 
chord through depression of a plurality of hand keyboards 
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in accordance with the coit5)osing sound of the chord or a 
separated pedal mode, which is a performing method for 
determining the chord through selection of the bass sound of 
the chard, by a pedal kejtoard or foot keyboard, through the depression 
5 of the ccnposing sound of the chocd by a manual keyboacd or hand 
keyboard (hereinafter they are referred to as one finger 
mode, finger mode, separated pedal mode, and are called 
musical performance mode in a general term) • 

Referring to Fig. 1, a manual keyboard or hand keyboard 
10 1 is oarmecbed to a circuit 2 for detecting depressed key note 

names. A note name corresponding to the keyboard depressed 
by the hand keyboard 1 is depressed so that hand keyboard 
note name information can be provided. A pedal ke0x>ard or 

m 

foot ke0x)ard 3 is ooomecbed to a circuit 4 for detecting depressed 
15 note names. A note names corresponding to the keyboard depressed 
by the foot keyboard 3 is detected so that foot keyboard 
note name information can be provided. A circuit 5 for 
specifying a finger chord type specifies the information 

« 

of chord types (major, minor, seventh, etc.) in the one 
20 finger mode, whereby the chord type information for one 

finger use is provided. A circuit 6 for specifying musical 
performance specifies the performance mode in accordance 
with the musical performance mode of the one finger, 
finger or the like selected by the performer. A circuit 
25 7 for distinguishing chords distinguishes chords, to 

which the musical performance mode information, the hand 
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keyboard note name information, the foot keyboard note 
name information, the chord type information for one finger 
are inputted, distinguishes chords depressed by the hand 
keyboard note name information, the foot keyboard note 
name information and the chord type information for one 
finger use in accordance with the .performance mode thereby 
to detect the information (C major, E minor, etc.) of the 
chords. A chord information detecting apparatus 8, which 
is con^osed of the hand keyboard 1, the depressed key 
note name detecting circuit 2, the foot keyboard 3, the 
depressed key note name detecting circuit 4 and the chord 
type specifying circuit 5 for one finger use as described 
hereinabove, detects the chord information of the keyboard 
depressed in accordance with the musical performance mode. 
A chord length specifying circuit 9 outputs the 
information of the length to be continued .(one bar, 
half a bar, etc.) of the chord information and length 
information are stored in a memory .11 by a write circuit 
10. 

However, tinder such conventional construction 
as described hereinabove, the chord detecting apparatus 8 
had no functions for automatically detecting the musical 
performance mode^ To store the chord, the musical- 
performance-mode specifying circuit 6 had to be operated 
to specify the musical performance mode, thus resulting 
in extremely difficult operation. 
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An object of the present invention is to provide 
an electronic musical instrument of such characters which 
can eliminate the disadvantages inherent to the conventional 
as described hereined^ove , and in which the musical perform- 
5 ance mode is not required to be specified in the chord 

storing operation so that the operation can be simplified 
and the operational errors can be reduced. 

Another object of the present invention is to 
provide an electronic musical instrument wherein a f\anction 
10 for automatically detecting the musical performance mode 
is provided by the condition of the hand keyboard, the 
foot keyboard, the chord type specifying circuit for one 
finger use, etc. to simplify the operation causing the 

chord to be stored. 

15 According to the present invention, there provides 

an electronic musical instrument comprising a keyboard 
apparatus for players to perform the melody or accompani- 
ment of a music, a keyboard information detecting means 
for detecting information on the. key depressed by said 

20 keyboard apparatus, a musical performance mode detecting 
means for automatically detecting a performing method 
of detennining a chord according to the output from said 
keyboard information detecting means, and a chord 
distinguishing means for distinguishing the chord in 

25 accordance with the output from said keyboard information 
detecting mecois and the output from said performing mode 
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detecting means , thereby to simplify the operation for 
causing the chord to be stored. 

These and other objects, features, aspects, 
and advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings, in which: 

Fig. 1 is a block diagram of a conventional 
exan5>le as referred above; 

Pig. 2 is a block diagram of an electronic 
musical instrument, in one embodiment of the present 
invention; 

» 

Pig. 3 is a sequence flow chart of a hand keyboard 

detecting circuit of Pig. 2; 
Pig. 4 is a sequence flow chart of a musical 
performance mode detecting circuit of Pig. 2; 

Fig. 5 is a sequence flow chart of a chord 
distinguishing circuit of Fig. 2; 

Fig. 6 is a sequence flow chart for distinguish- 
ing the chords of Pig. 2; 

Pig. 7 is a block diagram of an electronic 
musical instrument in another embodiment of the present 
invention ; 

Pig. 8 is a block diagram showing one example 
of a chord type specifying circuit of Fig. 7; and 

Fig. 9 is a sequence flow chart of the chord 
type specifying circuit of Fig. 7. 
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Before the description of the present invention 
proceeds, it is to be noted that like parts are designated 
by like reference numerals throughout the accompanying 
drawings. 

Referring to Fig. 2, a hand keyboard 1 is 
connected to a hand keyboard information detecting apparatus 
14 composed of a depressed key note name detecting circuit 
12 and a depressed-key-number detecting circuit 13 so that 
the depressed key note name and the depressed-key^urober of a key 
depressed by the hand ke^Doard 1 are autcmatically detected. 

Fig. 3 shows the sequence of the hand keyboard 
information detecting apparatus 14. The hand keyboard 
information detecting apparatus 14 is provided with four 
note-name information registers and one depressed-key- 
number register, these registers being shown in Fig. 3. 
The sequence of these registers will be described herein- 
after with reference of Fig. 3. The note name information 
register and the depressed-key-nvmiber register are initially 
cleared and then the scanning operation of the hand keyboard 
1 starts. When the depressed key exists through the 
scanning operation of the hand keyboard 1, note-name 
information corresponding to a key depressed by the 
hand keyboard is sequentially stored in the note name 
information register. Simultaneously the number of the • 
depressed keys is counted and the counted results are 
accumulated in the depressed-key-number register. 



When the number of the depressed keys accumulated by the 
depressed-key-number register becomes four notes or more, 
the scanning operation stops to complete the sequence. 
When the number of the depressed keys is four or less in . 
5 note or no depressed keys exist, a distinguishing operation 
is effected as to whether or not all the hand keyboards 
1 have been scanned* When the scanning operation is not 
completed, the sequence returns to the sequence of the 
keyboard scanning operation • When the scanning operation 

10 is completed, the sequence is completed; The hand keyboard 
information detecting apparatus 14 stores the note name 
information of the depressed key and the depressed-key- 
number of the hand keyboard 1 are stored in the respective 
registers through the sequence operation in accordance 

15 with Fig, 3. 

Referring to Pig. 2, a foot keyboard 3, which 
is composed of a depressed key note name detecting circuit 
15 and a depressed key detecting circuit 16, is connected 
to a foot keyboard information detecting apparatus 17 to 

20 detect the note name information of a key depressed by the 
foot keyboard 3 and the existence of the depressed key. 
In the case of the foot keyboard, the note name information, 
which is one note, will do. As a result, the number of 
the depressed keys is not required to be detected. All 

25 that is required to be done is to detect whether or not 
the depressed key exists. The sequence of the foot 
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keyboard information detecting apparatus 17 is not 
required to be fully described, since the sequence is 
similar to the sequence (see Fig. 3) of the hand keyboard 
information detecting apparatus 14. 
5 A musical performance mode detecting circuit 20 

of Fig, 2 automatically detects the musical performance 
mode by a hand keyboard depressed-key-number information 
to be provided by a depressed-key-number detectina 
circuit 13 and a foot keyboard depressed key information 
10 to be provided by a depressed-key detecting circuit 16 ♦ 
The sequence of a musical performance mode detecting 
circuit 20 will be described hereinafter with reference 
of Fig. 4. First, if the foot keyboard depressed-key 
information is distinguished and the foot keyboard is 

* 

. 15 kept depressed, the musical performance mode becomes a 

« 

separated pedal. When the foot keyboard is not depressed, 
the hand keybocird depressed-by-number information is 
distinguished. When the depressed key of the hand 
keyboard is one, the mode becomes an one finger mode. 

20 When the depressed key of the hand keyboard comes to 2 

or more, the mode becomes a finqered mode. Each of these 
modes is stored in the musical performance mode register 
shown in Fig. 4. 

Referring to Fig. 2, a chord type specifying 

25 circuit 18 specifies the type (minor, seventh, etc.) of 

the chords to output the chord type specifying inf oirmation , 
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which is composed of specification existence information 
and chord type information in the existence of the specifi- 
cation. 

Referring to Pig. 2, a chord distinguishing 
5 circuit 19 distinguishes the chords (C major, E minor, 
etc.), in accordance with a musical performance mode 
detected by a musical performance. mode detecting circuit 
20, by a hand keyboard note name information to be 
provided from a depressed-key-note-name detecting circuit 
10 12, a foot keyboard note name information to be provided 
from the depressed-key-note-name detecting circuit 15 and 
a chord type specified information to be specified by the 
chord type specifying circuit 18. 

Fig. 5 and Fig. 6 shdw the sequence of the chord 

15 distinguishing circuit. As the chord inf oannation , the 

« 

root (C, E, etc.) and type (major, minor, etc.) of the 
chord are provided. The sequence will be described in 
accordance with Fig. 5 and Fig. 6. A root register for 
storing the root of a chord distinguished as a register 
20 and a type register for storing the chord type are used, 
which are described in Fig. 5. Referring to Fig. 5, the 

ft 

root register and the type register are reset for the 
first time. The musical performance mode detected by 
the musical performance mode detecting circuit 20 is 
25 distinouished. In the case of one finger, the hand 

keyboard note name information is stored as the root and 



the major is stored as the type. In the case of the 
finger mode and the separated pedal mode, the chord 
distinguishing operation which, has such sequence as 
described in Fig. 6 is performed. In the finger mode 
and the separated pedal, the difference of the chord 
distinguishing operation therebetween is the hand keyboard 
note name information in the case «of the finger mode, and. 
the foot keyboard note name information and the hand 
keyboard note name information in the case of the separated 
pedal. However, the general idea is the same. As shown 
in Fig. 6, the note name information is sequentially 
distinguished as to which chord corresponding to the 
information. When the note name information has conformed 
to a chord, the type and root of the chord are stored. 
When the note name information has not conformed to any 
chord, one note from the note name information is selected 
as a root and is stored in the root register. The major 
is stored in the type register as the chord type 
information. In the root information and type information 
provided as described hereinabove, the type register is 
corrected to the type information of the chord l^e 
specifying circuit 18, only when the specifying operation 
exists, by the chord specification existence information 
of the chord type specifying circuit 18 of Fig. 2 as shown 
in Fig. 5. 
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The chord information (root and type) provided 
as described hereinabove by the chord distinguishing 
apparatus 21 of Pig. 2 and the length information of the 
chord length specifying circuit 9 are written in the 
memory 11 by a write circuit 10. 

Pig. 7 shows an embodiment in the case of two 
types of one finger and the finger mode as the musical 
performance mode. The depressed key of the hand keyboard 
1 is converted into the note name information by the 
depressed key note name detecting circuit 12. The chord 
distinguishing operation, which is equal to the sequence 
of Pig. 6, is performed by the chord distinguishing 
apparatus 21, which has the equal sequence to the finger 
mode of Pig. 5 . The type registier is corrected by the • 
chord specification existence information of the chord 
type specifying circuit 22 of Pig. 7 and the chord type 
information to make the chord information (root and type) . 
The length information of the chord of the chord length 
specifying circuit 9 and the chord are written in the 
memory 11 by the write circuit 10. 

Referring to Fig. 8, the specification inputting 
apparatus of a chord type specifying circuit 22 in Pig. 7. 
is constructed by the use of a foot keyboard. Pour chord 

the on and off condition of the 
black key and the white key. 

Pig. 9 shows a flow chart, which has the 
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operational sequence of Pig. 8 collected. According to 
the description of the sequence, the distinguishing 

m 

operation is made to the minor- seven when the white key 
and the black key are both on by the depressed key 
condition of the foot keyboard, to the seventh when the 
white key only is on, and to the minor when the black 
key only is on, depending upon the condition of the 
depressed key of the foot keyboard. It is judged that 
the chord specification exists upon storing in the chord 
type register and no chord specification exists when 
the foot keyboard is not depressed. When no chord 
specification exists, the type of the chord becomes major, 
in Pig. 7 so that four chord types of major, minor, 
seventh and minor seventh are provided. 

The hand keyboard information detecting apparatus 
14, the foot keyboard information detecting apparatus 17, 
the chord distinguishing apparatus 21, etc. of Pig. 2 are 
composed of microprocessors. The sequence shown in Pig. 3, 
Fig. 4, Fig. 5 and Fig, 6 may be carried out in accordance 
with a program. The same thing can be said even about 
the embodiment of Pig. 7 through Fig. 9. 

According to the present invention as described 
hereinabove, the musical performance mode is not required 
to be specified in the chord storing operation so that 
the operation can be simplified and the operational 
errors can be reduced. 
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Although the present invention has been described 
and illustrated in detail, it is to be clearly understood 
that the same is by way of illustration and example only 
and is not to be taken by way .of limitation, the spirit 
and scope of the present invention being limited only by 
the terms of the appended claims. 
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What is claimed is: 

!• An electronic musical instrument comprising a 

keyboard apparatus for players to perform the melody or 
accompaniment of a music, a keyboard information detecting 
means for detecting information on the key depressed by 
said keyboard apparatus, a musical performance mode 
detecting means for automatically > detecting a performing 
method of determining a chord according to the output 
from said keyboard information detecting means, and a 
chord distinguishing means for distinguishing the chord 
in accordance with the output from said keyboard information 
detecting means and the output from said performing mode 
detecting means. 

2. An electronic musical instrxsment in accordance 
with Claim 1, wherein the keyboard information detecting 
means is composed of a hand keyboard information means 
for detecting the depressed key information of a hand 
keyboard. 

■ 

3. An electronic musical instrument in accordance 
with Claim 1, wherein the keyboard information detecting 
means is composed of a hand keyboard information means 
for detecting the depressed key information of the hand 
keyboard and a foot keyboard information detecting 
means for detecting the depressed key information of the 
foot keyboard. 

4. An electronic musical instrument in accordance 
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with Claim 2 or Claim 3, wherein the hand keyboard 
information detecting means is composed of a depressed- 
key note-*name detecting means for detecting the note name 
of a key depressed by the hand keyboaoi and a detecting means for 
detecting the nismber of the depressed keys for detecting 
the niunber of the depressed keys. 

5. An electronic musical instrument in accordance 
with Claim 3, wherein a foot keyboard information detecting 
apparatus is composed of a depressed-*key note-^name 
detecting means for detecting the note name of a key 

depressed by a foot keyboard and a depressed-key detecting 

* 

means for detecting whether or not the foot keyboard is 
depressed. 

■ 

6. An electronic musical instrument comprising a 

■ 

keyboard apparatus for players to perf om the melody or 
accompaniment of a music, a keyboard information detecting 
means for detecting information on the depressed key of 
said keyboard apparatus, a musical performance mode 
detecting means for automatically detecting a performing 
method of determining a chord according to the output 
from said keyboard infozrmation detecting meems, a chord 
type specifying meeins for specifying the type of chords 
of major, minor, seventh, etc., and a chord distinguishing 
means for distinguishing a chord according to the output 
from said keyboard information detecting means, the 
output from said musical performance mode detecting means 
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and the output from said chord type specifying means. 

^ electronic musical instrument in accordance 
with Claim 6, wherein a chord type specifying means is 
composed of a foot keyboard, a black-key on detecting 
means for detecting the depression of the black key of 
said foot keyboard, a white-key on detecting means for 



detecting the depression of the white key of said foot 
keyboard and a chord type specifying means for specifying 
the chord type by the detection output of said black-key 
on detecting means and said white-key on detecting means. 



^* ^ electronic musical instrument comprising 

a keyboard apparatus for players to perform the melody or 
accoK^animent of a music, a keyboard i 




means for detecting information on the depressed key of 
said keyboard apparatus, a musical performance mode - 




means for automatically detecting a performing 
method of determining a chord according to the output 
from said key board information detecting means, a chord 

■ 

distinguishing means for distdlnguishing the chord in 
accordance with the output from said keyboard information 
detecting means and the output from said performing mode 
detecting means, a chord length specifying means for 



specifying the length of the chord, a write means for 
causing the information of the output of said chord 

*• • • 

distinguishing means and of the output of the chord length 
specifying means to be stored, and a chord storing means 
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for causing the output of said memory means to store the 
distinguished chord and the chord length. 
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